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HR-N (916-950) 
(native) 

Ac - 1 QE S LT T T S T ALGKLQ D VVNQNAQ ALNTL VKQLS S - ami de 

(Ala, Lys and Arg substituted) 

Ac- IQAALTKTS AALGKLQAAVNRNAAALNKLVKALS S - ami de 

(Aib=B substituted) 

Ac- IQESLTBTSTALGKLQDVVNBNAQALNBLVKQLS S - amide 

(Dxg=Z substituted) 

Ac-IQESLTZTS T ALGKL QDVVN Z NAQALN Z LVKQL S S - ami de 



HR-C (1151-1185) 
(native) 

Ac -IS G I NAS VVN I QKE^DRLNE VAKNLNE S LI DLQEL - ami de 

(Ala, Lys and Arg substituted) 

Ac- 1 AAINKS VAAI QKE IARLNE VAKALNAS L I RLQAL- ami de 

(Aib=B substituted) 

Ac-^SGINBSVVNIQKEI^DRLNBVAKNLNBSLIDLQEL-amide 

(Dxg=Z substituted) 

Ac-ISGINZSVVNIQKEIDRLNZVAKNLNZSLIDLQEL-amide 
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HR-N (916-950) 

Ac-IQE SLTTT STALGKLQDVVNQNAQALNTLVKQLS S -amide 

1 i,i+4 lactam bridge 

Ac - I QE SLTTT S TALGKLQE VVNKNAQALNTL VKQL S S - ami de 

2 i,i+4 lactam bridge 

Ac- 1 QE SLTETS TKLGKLQDVVNQNAQALNELVKKL S S - ami de 

I— T " - " - 

1 i,i+7 bridge 

Ac-IQE SLTTT S_TALGELQDVVNENAQALNTLVKQLSS -amide 

I _l - - - - 



HR-C (1151-1185) 

Ac -IS G I NAS VVN I QKE I DRLNE VAKNLNE S LI DLQE L - ami de 

1 i,i+4 lactam bridge 

Ac-ISGINASVVNIQKEIERLNKVAKNLNESLIDLQEL-amide 

- - _ _ _ _ 

2 i,i+4 lactam bridge 

Ac -IS G I NE SVVK I QKE I DRLNE VAKNLNE S L I KL QE L -amide 

I — l 

1 i,i+7 bridge 

Ac -IS GINASVVNIQ EEIDRLNE VAKNLNE S L I DLQE L - ami de 

| | = covalent bond 
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HR-N (916-950) 

Ac - 1 QE SLTTT STALGKLQDVVNQNAQALNTLVKQLS S - ami de 

(lie and Leu substituted into the hydrophobic core) 

Ac-IIESLTTTITALGKLIDVLNQNIQALNTLIKQLSS-amide 



HR-C (1151-1185) 

Ac -IS GI NAS VVNI QKE I DRLNE VAKNLNE S LI DLQE L - ami de 

(lie substituted into the hydrophobic core) 

Ac-ISGINASIVNIQKEIDRLNEVIKNLiNESLIDLQEL-amide 
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Coiled-coil template 

Ac-CAAL***I**L***I**L***I**L***IRRRRNH2 



HR-N and HR-C sequences incorporated into the template 

HR-N(920-945) CAALTTTlTALGKLIDVLNQNIQALNTLIRRRR-amlde 
HR-C(1161-1186) CAALQKEIDRLNEVIKNLNESUDLQELIRRRR-amide 



B 



General outline of the experimental procedures used to prepare 
the template-carrier protein conjugates for immunization 



Synthesize template 
Split resin, add linker, workup peptides 



BB-nL-G-^AA-peptide-RRRR Ac-C^AA-peptide-RRRR 
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HR-N peptides, HR-N1 to HR-N17. 

Nucleotide sequences for SARS peptides. The amino acid region is shown in 
brackets. 

HR-Nl (882-973) 

ATGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAAATGTTCTCTATGAGAACCA 
AAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTACAACAA 
CATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACACA 
CTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTC 
GCGACTTGATAAAGTCGAGGCGGAGGTA 

HR-N2 (916-973) 

ATTCAAGAATCACTTACAACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCA 
GAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAA 
GTGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTA 

HR-N3 (927-973) 

TTGGGCAAGCTGCAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACACACTTGTTAAACA 
ACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTCGCGACTTGATA 
AAGTCGAGGCGGAGGTA 



HR-N4 (974-1011) 

CAAATTGACAGGTTAATTACAGGCAGACTTCAAAGCCTTCAAACCTATGTAACACAACAACT 
AATCAGGGCTGCTGAAATCAGGGCTTCTGCTAATCTTGCTGCTACTAAAATG 

HR-N5 (882-916) 

ATGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAAATGTTCTCTATGAGAACCA 
AAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATT 

HR-N6 (888-922) 

TTCAATGGCATTGGAGTTACCCAAAATGTTCTCTATGAGAACCAAAAACAAATCGCCAACCA 
ATTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTACAACA 

HR-N7 (895-929) 

CAAAATGTTCTCTATGAGAACCAAAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCA 
AAT T CAAGAAT C ACT T AC AAC AAC AT C AAC T GC AT T G GG C AAG 



FIG. 18A 



WO 2005/077103 



19/23 



PCT/US2005/004408 



HR-N8 (902-936) 

C AAAAAC AAAT C G C CAAC CAAT T T AAC AAG GC G ATT AGT CAAAT T CAAGAAT C AC T T AC AAC 
AACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAG 

HR-N9 (909-943) 

TTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTACAACAACATCAACTGCATTGGGCAA 
GCTGCAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACACA 

HR-N10 (916-950) 

ATT CAAGAAT CACTTACAACAACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCA 
GAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCT 

HR-N11 (923-957) 

ACATCAACTGCATTGGGCAAGCTGCAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACAC 
ACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGT 

HR-N12 (931-965) 

CAAGACGTTGTTAACCAGAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAA 
TTTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTCGCGA 

HR-N13 (938-972) 

GCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGT 
GCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAG 

HR-N14 (945-979) 

GTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTCGCG 
ACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATT 

HR-N15 (952-986) 

TTTGGTGCAATTTCAAGTGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGA 
GGTACAAATTGACAGGTTAATTACAGGCAGACTTCAAAGCCTT 

HR-N16 (959-993) 

CTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAAT 
TACAGGCAGACTTCAAAGCCTTCAAACCTATGTAACACAACAA 

HR-N17 (966-1000) 

CTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATTACAGGCAGACTTCAAAGCCT 
TCAAACCTATGTAACACAACAACTAATCAGGGCTGCTGAAATC 
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Nucleotide sequences for SARS peptides. The amino acid region is shown in 
brackets. 

HR-C1 (1147-1185) 

GATGTTGATCTTGGCGACATTTCAGGCATTAACGCTTCTGTCGTCAACATTCAAAAAGAAAT 
TGACCGCCTCAATGAGGTCGCTAAAAATTTAAATGAATCACTCATTGACCTTCAAGAATTG 

HR-C2 (1165-1185) 

ATTGACCGCCTCAATGAGGTCGCT AAAAAT T TAAAT GAAT C AC T CAT T G A C C T T CAAGAAT T 
G 

HR-C3 (1158-1185) 

GTCGTCAACATTCAAAAAGAAATTGACCGCCTCAATGAGGTCGCTAAAAATTTAAATGAATC 
ACTCATTGACCTTCAAGAATTG 

HR-C4 (1151-1185) 

ATTTCAGGCATTAACGCTTCTGTCGTCAACATTCAAAAAGAAATTGACCGCCTCAATGAGGT 
C G C T AAAAAT T TAAAT GAAT C AC T C AT T G AC C T T CAAGAAT T G 

Amino acid sequence for SARS peptide HR-C1 
HR-C1 (1147-1185) 

DLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQEL 



FIG. 19 



WO 2005/077103 



21/23 



PCT/US2005/004408 



HR-N 

Nucleotide sequences for SARS peptides. The amino acid region is shown in 
brackets. 

HR-N (882-1011) 

ATGCAAATGGCATATAGGTTCAATGGCATTGGAGTTACCCAAAATGTTCTCTATGAG 

AACCAAAAACAAATCGCCAACCAATTTAACAAGGCGATTAGTCAAATTCAAGAATCACTTAC 

A AC AAC AT C AAC T G C AT T G G G C AAG C T G C A AG AC G T T G T T AAC C AG AAT G C T C A AG C AT T AA 

ACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAGTGTGCTAAATGATATC 

CTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATTACAGGCAGACT 

TCAAAGCCTTCAAACCTATGTAACACAACAACTAATCAGGGCTGCTGAAATCAGGGCTTCTG 

CTAATCTTGCTGCTACTAAAATG 
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ATGTTTATTTTCTTATTATTTCTTACTCTCACTAGTGGTAGTGACCTTGACCGGTGCACCACTTTTGATG 
ATGTTCAAGCTCCTAATTACACTCAACATACTTCATCTATGAGGGGGGTTTACTATCCTGATGAAATTTT 
TAGATCAGACACTCTTTATTTAACTCAGGATTTATTTCTTCCATTTTATTCTAATGTTACAGGGTTTCAT 
ACTATTAATCATACGTTTGGCAACCCTGTCATACCTTTTAAGGATGGTATTTATTTTGCTGCCACAGAGA 
AATCAAATGTTGTCCGTGGTTGGGTTTTTGGTTCTACCATGAACAACAAGTCACAGTCGGTGATTATTAT 
TAACAATTCTACTAATGTTGTTATACGAGCATGTAACTTTGAATTGTGTGACAACCCTTTCTTTGCTGTT 
T C T AAAC CC AT G G G T AC AC AGAC AC AT AC TAT GAT AT T C G AT AAT G CAT T T AAT T G C AC T T T C GAG T AC A 
TATCTGATGCCTTTTCGCTTGATGTTTCAGAAAAGTCAGGTAATTTTAAACACTTACGAGAGTTTGTGTT 
TAAAAATAAAGATGGGTTTCTCTATGTTTATAAGGGCTATCAACCTATAGATGTAGTTCGTGATCTACCT 
TCTGGTTTTAACACTTTGAAACCTATTTTTAAGTTGCCTCTTGGTATTAACATTACAAATTTTAGAGCCA 
TTCTTACAGCCTTTTCACCTGCTCAAGACATTTGGGGCACGTCAGCTGCAGCCTATTTTGTTGGCTATTT 
AAAGCCAACTACATTTATGCTCAAGTATGATGAAAATGGTACAATCACAGATGCTGTTGATTGTTCTCAA 
AATCCACTTGCTGAACTCAAATGCTCTGTTAAGAGCTTTGAGATTGACAAAGGAATTTACCAGACCTCTA 
ATTTCAGGGTTGTTCCCTCAGGAGATGTTGTGAGATTCCCTAATATTACAAACTTGTGTCCTTTTGGAGA 
GGTTTTTAATGCTACTAAATTCCCTTCTGTCTATGCATGGGAGAGAAAAAAAATTTCTAATTGTGTTGCT 
GATTACTCTGTGCTCTACAACTCAACATTTTTTTCAACCTTTAAGTGCTATGGCGTTTCTGCCACTAAGT 
TGAATGATCTTTGCTTCTCCAATGTCTATGCAGATTCTTTTGTAGTCAAGGGAGATGATGTAAGACAAAT 
AGCGCCAGGACAAACTGGTGTTATTGCTGATTATAATTATAAATTGCCAGATGATTTCATGGGTTGTGTC 
CTTGCTTGGAATACTAGGAACATTGATGCTACTTCAACTGGTAATTATAATTATAAATATAGGTATCTTA 
GACATGGCAAGCTTAGGCCCTTTGAGAGAGACATATCTAATGTGCCTTTCTCCCCTGATGGCAAACCTTG 
CACCCCACCTGCTCTTAATTGTTATTGGCCATTAAATGATTATGGTTTTTACACCACTACTGGCATTGGC 
TACCAACCTTACAGAGTTGTAGTACTTTCTTTTGAACTTTTAAATGCACCGGCCACGGTTTGTGGACCAA 
AATTATCCACTGACCTTATTAAGAACCAGTGTGTCAATTTTAATTTTAATGGACTCACTGGTACTGGTGT 
GTTAACTCCTTCTTCAAAGAGATTTCAACCATTTCAACAATTTGGCCGTGATGTTTCTGATTTCACTGAT 
TCCGTTCGAGATCCTAAAACATCTGAAATATTAGACATTTCACCTTGCTCTTTTGGGGGTGTAAGTGTAA 
TTACACCTGGAACAAATGCTTCATCTGAAGTTGCTGTTCTATATCAAGATGTTAACTGCACTGATGTTTC 
TACAGCAATTCATGCAGATCAACTCACACCAGCTTGGCGCATATATTCTACTGGAAACAATGTATTCCAG 
ACTCAAGCAGGCTGTCTTATAGGAGCTGAGCATGTCGACACTTCTTATGAGTGCGACATTCCTATTGGAG 
CTGGCATTTGTGCTAGTTACCATACAGTTTCTTTATTACGTAGTACTAGCCAAAAATCTATTGTGGCTTA 
TACTATGTCTTTAGGTGCTGATAGTTCAATTGCTTACTCTAATAACACCATTGCTATACCTACT7VACTTT 
TCAATTAGCATTACTACAGAAGTAATGCCTGTTTCTATGGCTAAAACCTCCGTAGATTGTAATATGTACA 
TCTGCGGAGATTCTACTGAATGTGCTAATTTGCTTCTCCAATATGGTAGCTTTTGCACACAACTAAATCG 
T G C AC T C T C AG G T AT T G C T G C T G AAC AG GAT C G C AAC AC AC G T G AAGT G T T C G C T C AAG T C AAAC AAAT G 
TACAAAACCCCAACTTTGAAATATTTTGGTGGTTTTAATTTTTCACAAATATTACCTGACCCTCTAAAGC 
CAACTAAGAGGTCTTTTATTGAGGACTTGCTCTTTAATAAGGTGACACTCGCTGATGCTGGCTTCATGAA 
GCAATATGGCGAATGCCTAGGTGATATTAATGCTAGAGATCTCATTTGTGCGCAGAAGTTCAATGGACTT 
ACAGTGTTGCCACCTCTGCTCACTGATGATATGATTGCTGCCTACACTGCTGCTCTAGTTAGTGGTACTG 
CCACTGCTGGATGGACATTTGGTGCTGGCGCTGCTCTTCAAATACCTTTTGCTATGCAAATGGCATATAG 
GTTCAATGGCATTGGAGTTACCCAAAATGTTCTCTAT GAG AAC C AAAAAC AAAT CGCC AAC C AAT TT AAC 
AAGGCGATTAGTCAAATTCAAGAATCACTTAC7VAC7^ACATCAACTGCATTGGGCAAGCTGCAAGACGTTG 
TTAACCAGAATGCTCAAGCATTAAACACACTTGTTAAACAACTTAGCTCTAATTTTGGTGCAATTTCAAG 
TGTGCTAAATGATATCCTTTCGCGACTTGATAAAGTCGAGGCGGAGGTACAAATTGACAGGTTAATTACA 
GGCAGACTTCAAAGCCTTCAAACCTATGTAACACAACAACTAATCAGGGCTGCTGAAATCAGGGCTTCTG 
CTAATCTTGCTGCTACTAAAATGTCTGAGTGTGTTCTTGGACAATCAAAAAGAGTTGACTTTTGTGGAAA 
GGGCTACCACCTTATGTCCTTCCCACAAGCAGCCCCGCATGGTGTTGTCTTCCTACATGTCACGTATGTG 
C CAT C C C AG G AGAGGAAC T T C AC C AC AGC G C C AGC AAT T T G T CAT GAAG GC AAAGC AT AC TTCCCTCGTG 
AAGGTGTTTTTGTGTTTAATGGCACTTCTTGGTTTATTACACAGAGGAACTTCTTTTCTCCACAAATAAT 
TACTACAGACAATACATTTGTCTCAGGAAATTGTGATGTCGTTATTGGCATCATTAACAACACAGTTTAT 
GATCCTCTGCAACCTGAGCTCGACTCATTCAAAGAAGAGCTGGACAAGTACTTCAAAAATCATACATCAC 
CAGATGTTGATCTTGGCGACATTTCAGGCATTAACGCTTCTGTCGTCAACATTCAAAAAGAAATTGACCG 
C C T C AAT G AG GT C G C T AAAAAT T T AAAT G AAT C AC T CAT T GACC T T C AAGAAT T GGGAAAAT AT GAG C AA 
TATATTAAATGGCCTTGGTATGTTTGGCTCGGCTTCATTGCTGGACTAATTGCCATCGTCATGGTTACAA 
TCTTGCTTTGTTGCATGACTAGTTGTTGCAGTTGCCTCAAGGGTGCATGCTCTTGTGGTTCTTGCTGCAA 
GT T T GAT GAGG AT G AC T C T GAG C CAGT T C T CAAGGGT GT C AAAT T AC AT T AC AC AT AA 
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HR-C Native (SEQ ID NO:48). 

1150 1161 
DISGINASVVN I QKE IDRLNE 

ga d a d ad 



1171 

VAKNLNESLI 

ad a 



1181 
DLQEL 
d 



HR-C Analogue 1 (SEQ ID NO:67). Modulation of the "a" residue position 

1150 1161 1171 1181 

DISGINASVVN IQKEIDRLNE VIKNLNESLI DLQEL 

HR-C Analogue 2 (SEQ ID NO.-68). Change of Helical propensity 

1150 1161 1171 1181 

DISGINASVVN I QKE I ARLNE VAKALNESLI DLQEL 

HR-C Analogue 3 (SEQ ID NO: 69). Change of Helical propensity and modulation of 
"a" position 

1150 1161 1171 1181 

DISGINASVVN I QKE I ARLNE VJKALNESLI DLQEL 

HR-C Analogue 4 (SEQ ID NO:70). Change of Helical propensity 

1150 1161 1171 1181 

D I AAI N A S VAN I QKE I ARLNE VAKALNE S LA ALQAL 



HR-C Analogue 5 (SEQ ID NO:71). Introduction of lactam 

1150 1161 1171 

DISGINASVVN IQKEIERLNK VAKNLNESLI 

[ ] 



1181 
DLQEL 



HR-C Analogue 6 (SEQ ID NO:72). Introduction of salt bridge 

1150 1161 1171 

DISGINASVVN IQKEIERLNK VAKNLNESLI 



1181 
DLQEL 



HR-C Analogue 7 (SEQ ID NO: 73). 

1150 1161 
DIEEINKKVEE IQKKIEELNK 



1171 

KAEELNKKLE 



1181 
ELQKK 



HR-C Analogue 8 (SEQ ID NO:74). Introduction of salt bridges 

1150 1161 1171 1181 

DISGINASVVE IQKKIEELNK KAEELNKKL I DLQEL 
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